
2014 RELEASED FREE RESPONSE SOLUTIONS – MR. CALCULUS 

2014 BC #2 
(calculator active) 

 
The polar curves are circle r1 = 3 and r2 = 3− 2sin 2θ( )  for 0 ≤θ ≤ π .  

Note:  r1 = r2  when θ = 0,  π
2

,  and π    

 
(a)  The area, R, inside of r1  and inside of r2  on this interval is 
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∫ ≈ 9.707963268 = 9.708   
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= 9.708  

 
(b)   

       
x = r2 cosθ = 3− 2sin2θ( )cosθ   

Using your calculator: dx
dθ θ=π /6

≈ −2.366025009 = −2.366
  

 
(c)  
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The distance between the two curves on 0,  is .
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(d)   
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 2. The graphs of the polar curves r 3  and 3 2sin 2r q  are shown in the figure above for 0 q p.  

(a) Let R be the shaded region that is inside the graph of r 3  and inside the graph of 3 2sin 2r q .  Find 
the area of R. 

(b) For the curve 3 2sin 2r q ,  find the value of dx
dq

 at 
6
p

q .  

(c) The distance between the two curves changes for 0
2
p

q .  Find the rate at which the distance between 

the two curves is changing with respect to q  when 
3
p

q .  

(d) A particle is moving along the curve 3 2sin 2r q  so that 3d
dt
q  for all times 0t .  Find the value 

of dr
dt

 at 
6
p

q .
 

 
 
 
 
 
 
 
 
 

END OF PART A OF SECTION II 
 


